Background {#Sec1}
==========

Pregnancy and post-partum are a key period in the life course for the prevention of obesity and cardiovascular disease in both mothers and children. Over 55% of women of reproductive age in the US are overweight or have obesity \[[@CR1]\], and these women are two to three times more likely to experience excessive gestational weight gain (GWG) than women of normal weight \[[@CR2]\]. The US Center for Diseases Control (CDC) report on GWG from 2012 to 2013 found that 62% of women with overweight had excessive GWG, compared to 37% of normal weight women \[[@CR3]\].

Excessive GWG is associated with several health risks for mothers and their children. Excessive GWG increases the risk of gestational diabetes, cesarean delivery, and post-partum weight retention, which may lead to excess weight later in life \[[@CR4]--[@CR7]\]. Children born to mothers who experienced excessive GWG are more likely to have greater adiposity and other cardiovascular risk factors later in life \[[@CR8]--[@CR14]\]. Interventions that promote healthful lifestyles and limit excessive GWG could therefore possibly help reduce obesity and cardiovascular disease risk in two generations.

Although a few previous behavioral interventions during pregnancy have successfully reduced excessive GWG \[[@CR15]--[@CR21]\], several others have not \[[@CR22]--[@CR26]\]. The two largest RCTs that implemented comprehensive behavioral lifestyle interventions during pregnancy had minimal impact on GWG. The LIMIT study, which included over 2000 women with overweight and obesity, did not find that the intervention impacted GWG \[[@CR27]\], and the UPBEAT trial (1500 women with obesity) found only modestly lower GWG (− 0.55 kg) in the intervention group compared to standard care \[[@CR28]\]. The reluctance of women to join these trials based on the small proportions of eligible women who decided to participate (19% in UPBEAT, 40% in LIMIT) suggests an additional need to explore the acceptability of behavioral interventions among pregnant women.

Findings from reviews and meta-analyses on the efficacy of GWG interventions are decidedly mixed; even within the few studies that showed some impact of proposed interventions there is no clear consensus about either the content, format, or theoretical framework of GWG interventions \[[@CR29]--[@CR33]\]. Moreover, a review of 5 RCT and 8 qualitative studies before LIMIT and UPBEAT concluded that women's barriers to behavior change were poorly addressed by existing interventions and that more research is necessary to explore what kinds of interventions are effective. The review found that pregnancy as a period of transition and perceived lack of control emerged as a common theme across the qualitative studies, and suggested that interventions that give women a sense of control may be more effective \[[@CR30]\]. This review highlights the need for feasibility studies to ensure proposed interventions are successfully adapted to the needs of pregnant women.

In this mixed methods pilot study, our primary aim was to assess feasibility (recruiting, retention) and acceptability (participant satisfaction) of our intervention. Health coaches used behavioral approaches commonly employed in other behavioral change studies to encourage healthful diets (increase consumption of vegetables and fruits, whole grains, or low mercury fish, decrease fast-food and sugar-sweetened beverage consumption), improve physical activity (increase number of steps/day, increase moderate activity), decrease screen time and optimize sleep duration. We hypothesized that a more flexible delivery of the intervention in terms of the methods of communication with health coaches (e.g. phone call, text, email) would entice recruitment and retention of participants in the study and could promote participant satisfaction with the intervention. We also used surveys and interviews for a secondary goal to explore issues related to weight in pregnancy such as trust in sources of information about weight issues and management, discussions with healthcare providers about weight, and attitudes during pregnancy.

Methods {#Sec2}
=======

Recruitment {#Sec3}
-----------

We recruited between July 2015 and January 2016 at one northeastern US clinic. We included participants if they were less than 16 weeks' gestation at the time of their initial obstetric appointment, overweight or had obesity (pre-pregnancy BMI **≥** 25 kg/m^2^), 18 years of age or older, English speaking, and planned to remain at the same obstetric clinic for the duration of their pregnancies. The clinic provided us with monthly lists of appointments for potentially eligible women with pre-pregnancy BMI **≥** 25 kg/m^2^ and less than 16 weeks of gestation. Before each scheduled appointment, we notified healthcare providers that their patients could be eligible for the study. At the end of the clinical encounter, healthcare providers asked patients if they would like to meet with research staff to hear about a healthful lifestyle study. Of 37 individuals approached by the healthcare providers, 30 agreed to meet, and all 30 were eligible and gave written informed consent to participate. Two participants later withdrew from the study during the intervention because of concerns about the time commitment (Fig. [1](#Fig1){ref-type="fig"}). Our recruitment goal of 30 women was based on recommendations for conducting qualitative in-depth interviews and the need to account for potential loss to follow-up due to pregnancy events or drop-outs. Because our primary aims of this pilot study were to show feasibility and provide qualitative evaluation of the interventions, we did not attempt to show effect on clinical outcomes for which power calculations would be indicated.Fig. 1Participant flow chart

We gave women a \$25 gift card after completing baseline surveys at enrollment, and mailed participants another \$25 gift card after completing follow-up phone interviews. This study was approved by the Harvard Pilgrim Health Care Human Studies Committee. All participants provided written informed consent at enrollment.

Study design and sample {#Sec4}
-----------------------

Participants completed baseline surveys in person at enrollment, as well as follow-up online surveys and phone interviews at the end of the intervention (36 weeks gestation). Follow-up surveys repeated many of the baseline questions, and additionally asked questions about the intervention. We collected information on demographics, discussions with healthcare providers, attitudes related to weight status and pregnancy, opinions about the intervention, and included general food frequency questions based on surveys used in prior maternal-child health studies conducted at our institution \[[@CR34]\]. End of intervention phone interviews followed a guide of open-ended questions to determine insights on what helped achieve goals, motivation, opinions of the health coach intervention, and areas for improvement (Additional file [1](#MOESM1){ref-type="media"}: Table S1). A single study staff member (MWS), who had experience with qualitative data collection, conducted all of the individual interviews.

Health coach intervention {#Sec5}
-------------------------

We connected participants at enrollment (median gestation of 12.5 weeks, IQR: 11--15) with a trained health coach who called participants every 2--3 weeks until 36 weeks of gestation. During these phone calls, health coaches helped participants adopt and maintain new healthful lifestyle behaviors that were evidence-based, simple, and easy to track (Additional file [1](#MOESM1){ref-type="media"}: Table S2). Goals aimed to promote appropriate gestational weight gain by addressing several behavioral domains including diet, physical activity, screen time, and sleep.

During the first call, health coaches invited participants to prioritize these goals according to their level of self-efficacy, readiness to change, preferences, and values. Specifically, participants were asked to evaluate their lifestyle and identify areas they felt they wanted to focus on to improve their health and wellness. Participants were then asked about barriers to meeting these goals, and this allowed health coaches to create conversations about individual participant's readiness to make changes and to discuss other resources that may be available to them to establish a prioritization that would be acceptable for each participant. Throughout the intervention, health coaches used principles of motivational interviewing that relied on a patient-centered approach to enhance readiness to change by exploring ambivalence and resistance to change \[[@CR35]\]. At each check in, the health coach would discuss goals established and if goals were being met, per the participant report. If the goals were not being met, the health coach would discuss barriers and modify goals to be more realistic to the participants' individual situation. Health coaches applied several behavioral theories to modify lifestyle including Social Cognitive Theory, Health Belief Model, and Protection Motivation Theory \[[@CR36]--[@CR38]\]. Together, these theoretical bases emphasized the importance of self-regulation, developing specific behavior change plans, monitoring progress towards goals, attaining skills necessary to reach goals, and receiving support through the behavior change process. In addition to setting personal goals adapted to each participant preference and reality, health coaches also presented optimal goals, including targets for ideal cardiovascular health based on the Life's Simple 7 health factors from the American Heart Association (Additional file [1](#MOESM1){ref-type="media"}: Table S2) \[[@CR39]\].

During follow-up calls, health coaches monitored progress and helped adjust goals when necessary (e.g. too many goals, or the goal was too ambitious). Health coaches also addressed barriers and potential solutions with participants, and helped them target higher goal settings or select new goals when participants attained them. Health coaches sent emails or text messages depending on participant preferences to check-in about progress toward goals or clinical appointments between calls. Research staff (including an MD) met weekly with health coaches to review their conversations with participants, and to address any medical issues to ensure that it would be reported to the primary care provider obstetric team if appropriate. Although this procedure of notifying the medical team was in place throughout the study, no major concerns were raised to health coaches so there was no direct interaction between the health coaches and the medical team.

We accessed electronic medical records (EMR) and calculated GWG based on pre-pregnancy reported weight and the last weight recorded during pregnancy (\> 34 weeks). We defined excessive GWG based on IOM definition per categories (\> 11.3 kg of GWG in overweight category, \> 9.1 kg of GWG in obesity category).

Statistical analyses {#Sec6}
--------------------

We measured feasibility via the ease of recruitment based on the ratio of enrolled women to the number of women approached about the study, and via maintenance of contact with a health coach based on the study participant attrition and follow-up survey completion rates (retention). We measured acceptability via survey items about components of the intervention and through qualitative comments from a semi-structured interview.

Surveys {#Sec7}
-------

We performed all analyses using SAS software version 9.4 (SAS Institute Inc., Cary, NC). For most questions, participants chose between four categories: strongly agree, somewhat agree, somewhat disagree, and strongly disagree. For the group of questions asking about attitudes related to weight status and pregnancy, we pooled answers into "agree" and "disagree" for simplicity (Table [3](#Tab3){ref-type="table"}). We conducted McNemar-Bowker symmetry tests to examine differences between baseline and follow-up survey responses.

Interviews {#Sec8}
----------

We transcribed phone interviews verbatim during the calls, and completed content analysis of the transcripts using principles of the immersion-crystallization method \[[@CR40]\]. This qualitative technique includes multiple rounds of "immersion" through close readings of transcripts, followed by reflection and the "crystallization" of emerging themes. Three investigators (MWS, DS, and MFH) read the transcripts, and one investigator (MWS) coded the transcripts. The three investigators (MWS, DS, and MFH) had to arrive at a unanimous consensus concerning the emerging themes after reading the verbatim transcripts. We reported the 5 themes that emerged from the analysis with representative quotes.

Results {#Sec9}
=======

Participant characteristics {#Sec10}
---------------------------

Participants at baseline (*N* = 30) had a median age of 31.5 years (IQR: 28.3--33), a median self-reported pre-pregnancy BMI of 27.3 kg/m^2^ (IQR: 25.7--31.1), and 57% (17 of 30) were white, 30% (9 of 30) African-American, and 10% (3 of 30) Asian. Three-quarters (75%, 22 of 29) of participants completed a college degree or higher level of education. Two-thirds (67%, 20 of 30) of participants were married, 23% (7 of 30) were single and living with a partner or a significant other, and 10% (3 of 30) were single. Thirteen percent (4 of 30) reported an annual household income of \$40,000 or less, 20% (6 of 30) reported incomes between \$40,001 and \$100,000, and 60% (18 of 30) reported incomes above \$100,000 (Table [1](#Tab1){ref-type="table"}).Table 1Characteristics of participating women at baselineCharacteristicsMedian (IQR) or N (%)*N* = 30Age, years31.5 (28.3--33.0)Gestational age at enrollment, weeks12.5 (11.0--15.0)Self-reported pre-pregnancy BMI, kg/m^2^27.3 (25.7--31.1)Primiparous23 (77)Race/Ethnicity White17 (57) Black or African American9 (30) Asian3 (10) Other1 (3)Highest level of education High school graduate2 (7) Some college5 (17) College graduate12 (41) Graduate school10 (34)Marital Status Single3 (10) Single & living with partner or significant other7 (23) Married20 (67)Household Income (\$) \$40,000 or less4 (13) \$40,001 - \$100,0006 (20) \$100,001 - \$150,00010 (33) More than \$150,0008 (27) Don't know2 (7)

Feasibility {#Sec11}
-----------

Most (81%, 30 of 37) of the women potentially eligible to join the study and 100% (30 out of 30) of women approached by research staff about the study enrolled as participants. Participants completed baseline (*N* = 30) surveys in person at enrollment, as well as follow-up online surveys (*N* = 26) and phone interviews (*N* = 18) at the end of the intervention (36 weeks gestation) (Fig. [1](#Fig1){ref-type="fig"}).

Surveys {#Sec12}
-------

### Trust in information sources about weight-related issues in pregnancy {#Sec13}

Large proportions of participants at baseline reported "a lot of trust" in advice related to weight gain during pregnancy given by doctors (93%, 28 of 30), midwives (92%, 24 of 26), and prenatal or childbirth classes (65%, 13 of 20). Fewer participants said they put a lot of trust in husbands or partners (29%, 6 of 21), friends or family (20%, 4 of 20), and pregnancy books or magazines (8%, 2 of 24). No participants reported a lot of trust in advice from the internet or television (Table [2](#Tab2){ref-type="table"}). We saw similar trends at follow-up: women put a lot of trust in doctors (88%, 21 of 24), midwives (81%, 17 of 21), and prenatal or childbirth classes (73%, 8 of 11). Fewer participants put a lot of trust in pregnancy books or magazines (26%, 5 of 19), the internet (18%, 3 of 17), husbands or partners (15%, 2 of 13), or friends and family (13%, 2 of 16). No participants reported a lot of trust in advice from the television.Table 2Level of trust for various sources of advice related to weight gain during pregnancy reported by participants at baselineSourceN\*Do not trust at all N (%)Trust a little N (%)Trust a lot N (%)Doctor300 (0)2 (7)28 (93)Midwife260 (0)2 (8)24 (92)Husband/partner212 (10)13 (62)6 (29)Friends and family204 (20)12 (60)4 (20)Pregnancy books or magazines242 (8)20 (83)2 (8)Internet246 (25)18 (75)0 (0)Television1911 (58)8 (42)0 (0)Prenatal or childbirth classes201 (5)6 (30)13 (65)\*Number of participants who answered each question

### Discussions with healthcare providers about weight and health behaviors during pregnancy {#Sec14}

At baseline, half of the participants (50%, 15 of 30) reported that healthcare providers (doctors and/or midwives) had discussed the risks of gaining too much weight during pregnancy, almost all women (97%, 28 of 29) reported healthcare providers had discussed diet, most (80%, 24 of 30) reported healthcare provider discussions concerning physical activity, and half (50%, 15 of 30) concerning sleep. At follow-up, more participants (81%, 21 of 26) reported that their healthcare providers had discussed the risks of gaining too much weight, almost all women (96%, 25 of 26) reported healthcare provider discussions about diet, the vast majority (88%, 23 of 26) about physical activity, and over three-quarters (77%, 20 of 26) about sleep.

### Attitudes towards weight-related issues in pregnancy {#Sec15}

We found substantial differences between baseline and follow-up surveys for two of the attitudes queried (Table [3](#Tab3){ref-type="table"}). While over three-quarters (77%, 23 of 30) of participants reported in baseline surveys that they worried they may get fat during pregnancy, fewer participants (58%, 15 of 26) reported the same at the end of the intervention (*P* = 0.01). Similarly, although most (83%, 25 of 30) said at baseline that they worried about being able in post-partum to lose the weight that they would gain during pregnancy, under half (46%, 12 of 26) reported the same at follow-up (*P* \< 0.001) (Table [3](#Tab3){ref-type="table"}).Table 3Attitudes related to weight status and pregnancy reported by participants at baseline (median gestation of 12.5 weeks) and at the end of the intervention (median gestation of 36.0 weeks)Opinions or WorriesBaselineEnd of intervention*P*-value\*\*N\*Agree, N (%)N\*Agree, N (%)I am proud of looking pregnant3025 (83)2623 (88)0.65I think a pregnant woman is beautiful3029 (97)2626 (100)1.00I like my maternity clothes2913 (45)2615 (58)0.48I worry that I may get fat during this pregnancy3023 (77)2615 (58)0.01The weight that I've gained during this pregnancy makes me feel unattractive2910 (34)259 (36)1.00I am embarrassed at how big I have gotten during this pregnancy286 (21)263 (12)0.32As long as I'm eating a well-balanced diet, I don't care how much I gain309 (30)2614 (54)0.06If I gain too much weight one month, I try to keep from gaining the next month308 (27)265 (19)0.53I tried to keep my weight down so I didn't look pregnant earlier on306 (20)263 (12)0.18Just before going to the doctor, I try not to eat302 (7)263 (12)0.56I worry that I will have a difficult time losing the weight I've gained during this pregnancy3025 (83)2612 (46)0.0009^\*^Number of participants who answered each question^\*\*^*P-*value calculated from the difference between baseline and end of intervention surveys using the McNemar test

Among attitudes that we did not find to have meaningful differences between baseline and follow-up, the vast majority in baseline (83%, 25 of 30) and follow-up (88%, 23 of 26) surveys said they were proud of looking pregnant. All 26 women thought a pregnant woman is beautiful. However, over a third (36%, 9 of 25) said the weight they gained during pregnancy makes them feel unattractive, and only a few (12%, 3 of 26) said they were embarrassed at how big they got during pregnancy. At the end of pregnancy, over half (54%, 14 of 26) said they did not care how much weight they gain as long as they eat a well-balanced diet (Table [3](#Tab3){ref-type="table"}).

### Health coach intervention acceptability and satisfaction {#Sec16}

In follow-up surveys, most participants (81%, 21 of 26) reported that the health coach was helpful in selecting and setting goals, and that the health coach was helpful in keeping them motivated. Over three-quarters (77%, 20 of 26) thought the health coach was helpful in measuring and monitoring lifestyle goals. The large majority (85%, 22 of 26) said phone conversations helped them face problems and find solutions, while slightly fewer (70%, 16 of 23) said personalized text messages or emails were helpful reminders (Table [4](#Tab4){ref-type="table"}).Table 4Opinions about the health coach intervention reported by participants at the end of interventionN\*Strongly disagree N (%)Somewhat disagree N (%)Somewhat agree N (%)Strongly agree N (%)The health coach was helpful in selecting and setting goals for myself.261 (4)4 (15)12 (46)9 (35)The health coach was helpful to keep me motivated.261 (4)4 (15)14 (54)7 (27)The health coach was helpful to measure and monitor my lifestyle goals.261 (4)5 (19)14 (54)6 (23)The phone conversations help me to face problems and find solutions.261 (4)3 (12)15 (58)7 (27)The personalized text messages or emails were helpful reminders.233 (13)4 (17)10 (43)6 (26)^\*^Number of participants who answered each question

Participants most commonly selected goals to increase vegetable and fruit intake (77%, 20 of 26), increase physical activity (50%, 13 of 26), and increase the number of steps per day (42%, 11 of 26). In self-evaluations of the level of achievement for selected goals, participants did best with dietary goals: the majority fully achieved an increase in vegetables and fruit (60%, 12 of 20), an increase in whole grains (57%, 4 of 7), and a decrease in fast-food (56%, 5 of 9). Participants had the least success with physical activity and sleep goals: about a quarter fully achieved an increase in the number of steps per day (27%, 3 of 11) and more optimal sleep (25%, 2 of 8) (Table [5](#Tab5){ref-type="table"}).Table 5Goals selected during the intervention and self-evaluation on the level of achievement for each selected goal by the participants at the end of interventionDomainGoalNumber of participants selecting each goalDid not achieve N (%)Somewhat achieved N (%)Fully achieved N (%)DietIncrease vegetables and fruits intake200 (0)8 (40)12 (60)DietIncrease whole grains intake70 (0)3 (43)4 (57)DietDecrease fast-food intake90 (0)4 (44)5 (56)DietDecrease sugar-sweetened beverages60 (0)3 (50)3 (50)DietIncrease low-mercury fish intake50 (0)3 (60)2 (40)Physical ActivityIncrease physical activity134 (31)4 (31)5 (38)Screen timeDecrease screen time61 (17)3 (50)2 (33)Physical ActivityIncrease number of steps/day112 (18)6 (55)3 (27)SleepOptimize sleep duration81 (13)5 (63)2 (25)Other30 (0)0 (0)3 (100)

Despite self-reported success achieving dietary goals, we did not find differences between self-reported baseline and follow-up consumption of food, beverages, or fast-food in the overall group (Additional file [1](#MOESM1){ref-type="media"}: Table S3-S5). Although we did not measure GWG, we did access EMR weight data and found that 10/28 women who completed the intervention had excessive GWG, as defined by the IOM.

Post-intervention interviews {#Sec17}
----------------------------

We conducted 18 individual follow-up phone interviews for a mean of 12 min each (range: 8--20). Several important themes emerged about the quality of the intervention including motivation for personal health and the health of the baby, as well as accountability and support from health coaches. Participants also suggested ways to improve the intervention such as integration with standard clinical care and expressed desire for more visual resources such as mobile apps and tracking tools (Table [6](#Tab6){ref-type="table"}).Table 6Representative quotes for emerging themes from 18 follow-up phone interviewsThemeRepresentative QuoteMotivation• "I want to be able **to get my body back** once I have the baby."\
• "I didn't want **high blood pressure**, and thankfully I don't have it anymore."\
• "Making sure the **baby** is healthy...number one was 'what does he need?'"Accountability• "It was nice...to have someone that made me **accountable**...I didn't have to do it on my own."\
• "It was really good to have a **3rd party** outside of family and friends\... \[The health coach\] helped me set goals and helped me keep track of where I stood with those goals."\
• "It was good having someone there that was sort of **checking in on you** so that you had that **urge to please someone**"Support• "I had **someone on my team**...so it was good positive reinforcement. It was great to bounce stuff off\...My coach helped me be able to better grasp the need to do these things and I think at this point, the fruit has become **a habit that I will keep after the baby.** Now I'm loving the fruit. He comes in with tangerines and now I'm tearing the fruit up!"\
• **"**She was great and **supportive."**\
• **"**I always thought **she was like a friend and she would go above and beyond to find answers\...I felt like I could go to her** even if it wasn't for a call. If had a question I could reach out to her."Wishes for more Integration• "...if it was more closely tied with the doctor's appointments...It was **too removed from the medical** side."\
• "more **integration with the doctors** in general. If you're already going in to see the doc once a month it would be great to see someone \[a health coach\] there already."\
• "If the health coach had **access to medical records** she could ask what has happened over the last two weeks if she sees you gained 2 pounds. Sometimes you don't want to admit you gained weight to health coach, so it would be better if she already knew."Desire for More Resources• "There's no way to track your goal other than a conversation, so if there was some **study app** that made it a little more automated."\
• "I want **more resources**, not just a checkin to talk."\
• "Maybe offering some **guidelines in the beginning**...starting off with 'try these meal planners' or 'try this calorie tracking app.'"\
• "All the goals are just discussed verbally. Maybe having more concrete goals that are maybe a **worksheet** or something."Boldface text highlights representative quotes from themes that emerged across all phone interviews

Motivation {#Sec18}
----------

The majority (11 of 18) cited primarily their own personal health as motivation to achieve lifestyle goals. Most of these women listed "general wellbeing" or "staying healthy and fit" as important drivers. Many participants also mentioned their bodies as motivation: "I want to be able to get my body back once I have the baby," or "I definitely did not want to come out of pregnancy sloppy." One woman said she "didn't want high blood pressure," and another said she is a "happier person when I'm moving and active."

A few (3 of 18) cited principally the health of the baby as motivation: "I just want to have a healthy baby." Another woman stated: "Making sure the baby is healthy to be honest with you. It was my number one motivation. I don't want to deprive him of anything, taking prenatal vitamins every day, and yeah number one was 'what does he need?'" Others (4 of 18) mentioned both personal and maternal sources of motivation: "I wanted to stay healthy for me and the baby."

Accountability {#Sec19}
--------------

Several women discussed how the health coach intervention made them take responsibility for their lifestyle goals: "It was nice...to have someone that made me accountable...I didn't have to do it on my own." One woman particularly liked how the health coach filled a unique role as an independent source of feedback and described how "it was really good to have a third party outside of family and friends\... \[The health coach\] helped me set goals and helped me keep track of where I stood with those goals." Most women agreed that the health coaches provided helpful check-ins: "It was good having someone there that was sort of checking in on you so that you had that urge to please someone."

Support {#Sec20}
-------

Many participants welcomed the help they received from health coaches and thought they were "very supportive." Here is how one woman described her experience with the health coach:""I liked the fact that I had someone on my team. She never said I was doing something wrong so it was good positive reinforcement. It was great to bounce stuff off\...My coach helped me be able to better grasp the need to do these things and I think at this point, the fruit has become a habit that I will keep after the baby. Now I'm loving the fruit. \[My husband\] comes in with tangerines and now I'm tearing the fruit up!""

One participant described her preference for phone communication over texts or emails from health coaches, she noted that the phone calls allowed the health coach to show "she had a supportive nature and genuinely was concerned." Another woman agreed that this personal touch was important: "I always thought she was like a friend and she would go above and beyond to find answers. We talked about certain goals. I felt like I could go to her even if it wasn't for a call. If had a question I could reach out to her."

Wishes for more integration {#Sec21}
---------------------------

When asked about how the intervention could be improved, some women wished the health coach interactions were "more closely tied with the doctor's appointments... It was too removed from the medical side." Another woman agreed that incorporating the intervention into the clinic would be more convenient: "more integration with the doctors in general. If you're already going in to see the doc once a month it would be great to see someone \[a health coach\] there already." Besides convenience, another participant explained that more integration would also help keep herself accountable: "If the health coach had access to medical records she could ask what has happened over the last two weeks if she sees you gained 2 pounds. Sometimes you don't want to admit you gained weight to a health coach, so it would be better if she already knew."

Desire for more resources {#Sec22}
-------------------------

Although the majority of participants thought the intervention was useful, several women said they "want more resources, not just a check in to talk." Another participant explained that "all the goals are just discussed verbally. Maybe having more concrete goals that are maybe a worksheet or something." One woman suggested "there's no way to track your goal other than a conversation, so if there was some study app that made it a little more automated." Another woman proposed front-loading these additional resources: "Maybe offering some guidelines in the beginning...starting off with 'try these meal planners' or 'try this calorie tracking app.'"

Discussion {#Sec23}
==========

In this pilot study, we found that a remote health coach intervention during pregnancy was feasible and that women reported high satisfaction. Surveys showed participants placed a high level of trust in healthcare providers, and 81% (21 of 26) said health coaches motivated them to achieve their goals. Although we did not find differences in food or beverage consumption frequency, fewer participants at follow-up than at baseline worried about being able in post-partum to lose the weight that they gained during pregnancy. In interviews, women primarily cited their own health, sometimes adding the health of the baby, as the main source of motivation to achieve lifestyle goals. Several women liked the supportive approach used by health coaches and most thought health coaches kept them accountable, particularly because coaches served as a third-party resource outside of family/friends and healthcare providers. Participants suggested more integration with clinical care and adding visual materials (e.g. goal worksheets or mobile apps) to improve future remote health coach interventions.

Previous lifestyle interventions have focused on adapting the approach and content (e.g. type of physical activity, diet) of the intervention to the individual \[[@CR33]\]. We now see a need to individualize interventions according to participant technology preferences including methods of communication with health coaches, and goal tracking. For example, authors of one RCT designed to reduce behavioral cancer risk factors found that equal proportions of participants chose to receive intervention materials via print and the web \[[@CR41]\], and concluded in another study that using just one modality of communication (text messages vs. automated voice responses) with participants may limit efficacy \[[@CR42]\]. Although we considered implementing a study mobile app to track goals in this study, we decided against an app based on findings from focus groups prior to our pilot study that such an app would be "not that useful" \[[@CR43]\]. However, in the current pilot study, several participants in interviews proposed adding more visual materials and tracking tools (both paper goal worksheets and mobile apps) in future interventions, suggesting that individuals have a wide range of preferences regarding how technology can facilitate behavior change.

In recent large RCTs of lifestyle interventions during pregnancy, just 19% of eligible women in the UPBEAT study and 40% in the LIMIT study decided to enroll. In contrast, while considering this was a pilot study in a selected population, 81% (30 out of 37) of potentially eligible and 100% (30 out of 30) of approached women enrolled in our pilot study. We hypothesize that the flexible modes of remote communication (phone, email, text) with health coaches allowed for a more individualized delivery of the intervention that improved enrollment compared to interventions proposed in UPBEAT and LIMIT trials that requested up to 1.5 h weekly face-to-face sessions \[[@CR27], [@CR28]\].

Our surveys support previous qualitative research that pregnant women put a lot of trust in advice about weight-related issues from clinicians \[[@CR43]\], yet some (19%, 5 of 26) participants in end of pregnancy surveys reported that none of their healthcare providers (neither doctor nor midwife) discussed GWG with them. Our previous study found that healthcare providers often hesitated to spontaneously offer information about appropriate GWG or about how to make lifestyle changes to achieve appropriate weight gain \[[@CR43]\], and other research on clinicians found that many of them are uncomfortable discussing weight with pregnant women \[[@CR30], [@CR44]\]. These reports along with our interview findings that the health coach's position as a third-party resource was helpful, suggest that support from a health coach to adopt lifestyles encouraging appropriate GWG could be useful for both pregnant women and clinicians.

Limitations {#Sec24}
-----------

We conducted this study at one clinic with a high socioeconomic sample of women, so results may vary for other women depending on the clinic and location; however, the ethnicities and ages of study participants were similar to the overall group medical practice. Because this study was a one-arm pilot without a control group, we were unable to determine if differences between baseline and follow-up surveys were responses to the intervention or the results of a progressing pregnancy. A few participants in interviews expressed dissatisfaction with the intervention after some lag time occurred when switching a few participants' health coach due to an unexpected event unrelated to the study. Future interventions could use multiple health coaches to avoid unanticipated break of continuity in health coach support. Another limitation of the study is that we did not measure GWG. Yet, based on electronic medical record data, we observed that 35.7% (10 of 28) had excessive GWG, which is less than the 62% of overweight women and 56% of women with obesity who had excessive GWG in the national report based on CDC data from 2012 to 2013 \[[@CR3]\].

Conclusions {#Sec25}
===========

In this remote health coach intervention pilot study, we found that we can recruit very effectively, that the intervention was acceptable, and that participants reported high satisfaction. Although it remains to be tested with a larger study population, the efficient recruitment, remote methods of intervention delivery, and modest research expenses suggest scalability of the intervention. Based on the relatively unsuccessful trials using lifestyle interventions during pregnancy, there is recent interest in targeting at-risk women prior to pregnancy. We feel that some of the lessons learned from this pilot study could be applied to behavioral studies with pregnant women or to pre-pregnancy designs \[[@CR45], [@CR46]\]. We propose that future interventions targeting women of reproductive age with excess weight include a supportive, integrated health coach intervention that includes the rest of the health care team to provide one coordinated front to educate and motivate patients. Future interventions should be personalized not only in the approach and content, but also to the women's preferences in mode of communication and technological tools to support goals tracking.
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GWG

:   Gestational weight gain
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